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ABSTRACT

The importance of universities' knowledge to industrial innovation have widely
pervaded the academia as well as policy communities, During the last three decades, a
series of policy measures vitalizing the knowledge-transfer activities of academics have
been implemented both in industrialized and industrializing countries. However, The
concerns on the industry's influences on the academia have been raised by a group of
researchers such as 'Economics of science'.

Against this background, this paper addresses the issues related to the relationship
between the academic research and knowledge-transfer activities. Particularly, based on
the 16 years' panel data of Korean academics' patent and paper outputs, the effect of
patenting activities on publishing activities is investigated. Moreover, the specific context
of Korean academic system as well as general characteristics of academics are considered
in the analysis and discussion.

According to the results, not just the publishing and patenting outputs but their
productivities have been dramatically increased during the last 16 years, The main finding
is that the patenting activities have a consistent positive effect on the publishing activities
of the academics in the estimations of panel models. Based on these results and the
discussions, some policy recommendations for university-industry collaboration are
suggested.

Key word : Academic patenting, university—industry linkage, Matthew effect and resource
effect




ZBAREE] el HAAR TR EA TiEdLle] dFH e tigk 2o FshEaL
o] H2 AlEe] WAd JlegEe] X ol 7iEstEwA =t 7ledald
Aol st gk, &3 71 AAA AKX 9] ARE UESF] 83 o5 T3 Tk
gt XG5 E8o| Axt F8MAL, FFAYS T At W] V& 443
of ARHoR oA ol gk =20 5§ wiFoR Zmellx] ARIAATE FAIET] Al
Zrslget. 53], 7199l galdgo]l B A&EstEL(professionalized), thehd+rl B}
s} = A (specialized), tieke H2185S Tk 7oAl EA9 A7AE 3539
© AEAR 9Fs FYIHR Tl 7192 AE dighe] A7 ZEIe] AHA A
off tigk H==] Fgo] B} FA|E7]o| o]2r},

71247 ARAR] F8ol tigt T A=l AR HEE 2A= L, Hlo]
EH(Bayh-Dole Act)e] A|A & vl=re] AEPEFAZAS AVIZ, JMA Fa5L2
7197 FEE AR AL Aak dbsh] AlEglen, FAldl tEhegRE Rzt
o 29] 7|@oldg ST o5 gt AXEA tiEhe] 53SFS Aushe FAICh
gl B2y ZlEgaler] @R Zlegilos Ak H3ke] dado] oo
e}, tiEg-abdzte] QAE FAlEo], distel AHEETS dXetaL, tighe] EHHASS
X8, Zlzold 9 AISkE Xk R A E AAARIo]l AQtEAL AJFYE7]
ol2xrt.
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A oreFet 2AE E3skeAlel tig A7t AlskEaL QAN ISujelMe wlEg et
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At E 24t AR O Gl digh AAR] A7 Das

ojFRt =oE TNter, B AveMe = LA s Y 845t 2=
£ 293 slaL, =} AtskEE 273t FAe] adte] g ATE sl A |
tiste] Ss12Ft tigte] A7EES 2RI = thistelr el Ak &
o] AY=7| AFFsbEA tiste] S5|@Ed d7EFo] Hols Al Uid #X=
AT wAYUFA W3 olslE Alaslaa 2 & 2 AFelMe d=stElE Al
A7A DBE -8sto], thete] S5|ge] A7@Eel vAle dF 240 23S o
242 ygte] 5312Fd A7l g V1€ A7E VINteR o84 HEES Al=sh,
342 ASATE AT ATEIH WHES Aesid, 432 48RS AP

I, o]23 ZAE

tgte] E5&59 AFEF Aol BAE JEdeE A 7 7HAE AAE 5 It
A, BeHA FA(complementary relationship) 1], thele] E&|aFo] Thits)xwHA] o)
gho] A7EFE EFXHEte Hel FHEIT of7ldie d7Atell tig A (selection)<
B3 thete] Al gEel A7t theh AS(stimulus)ol@k @471 FA|HE

EA), thAlZ] BA (substitutive relationship)Qldl], AFlg#o] FAHHEA tjgte] 71%
A7t 52 7FsAed tigk =ort 23lolnt. & o7lelxe= ZIgdell AA s &8t
e, Aol digtell e A A7 ek A7 Wit A" s S A

o] arejer},

D AshEEe AFAoR tpe Ade EUSHe Aldolch. A TR, A, Qw2 By, A, distel
o A 2 AARS] B, AR, AedAske] A B, U, AHANRE R @ et kel A
Az vleka] ool Tglelck sk EA WFE AEA oulolre] AsFyelw, Al WA WFE 3
2 2 Fael A4 B ARIgel) olF s Ul WA AAANE il @ Askiee H2 4
279 FA2 AN At S04 Aske A gk webd o] ZolAw u] WAle) e =,
AR FINE B2 iz & R 95 dt

Fa AT AE JlE A7 94 Pistol AeHAES FAAA S5lo] 29 L 5% 5 S5l A
ASIETI0h A S W opleh, AH Ao Aol Ugktel e AADA BMo] T ol Folxsk
o}, 53] mielrlel wlolse] tiste] E5j@ el nlAl el vtk A7k ol oozl Uebt AHY
245} A olF, istole] A7 AHA $-87PsHe] T ool AFsHAA slEe) Akl WA v
so] Bl IR BFER 71xAT] A FsAe @Fel Fu AEEe nAe 93] Fa drdgos
A=

2
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1. HAE

[ —

e AFA FEold E3EEd d7EFe] HH AU EAlg e = T2
E5lgEo] o3l =wEts St Ao FEIT A, WiiEAlE st
M) Gd7AE tPdes & Ae, SUE =29 v 1 ol 5449 53&d &
o ou] Sle FFS WA= Yo, 03] FFH 539 Ut =79 HUE Foll H
dsl= #A42 B gth(Agrawal and Henderson, 2002). Uolrl AkdAlele] F5x2to
gt =Fo] tighe] 9 Azt e =EEO =2 91§ 3gE VIS AR
UeRtHHicks and Hamilton, 1999). o= A8/80] FAIEE w|=oAqt Kol dXdol
ofUct, wWll7)ofle] FwllFFE-Et)8} (Catholic University of Leuven)2] AleFdFzZ] o] of
TR B, 7193739 AATE she A7AF Fdo] FARGEN e =75 st
+ Z0& Yeptom(Van Looy et al,, 2004), 53] $EAEC] 234 82 FRETT B
2 =Ee e, AR 35S 538F ol wEt =% &3] FF Axbt
oJu= o & YERTtHVan Looy et al., 2000).

A S Atele] BAlON, 531559 Aol e AR Hd =%
=3 97 5371 gle v AXEG 199 A= =2 Zo2 YEPTHBreschi et al,
2004). "= H3kA} FEFGH ARG AloloA] Al HEH =7 79 1 F &
" 53] g Alolo= A #AZL obd B #APVL v Ao UETE (Markiewicz
and Di Minin, 2004). YoPP} H7]se #ol2 AT 3oz, v=ishd vierle 2+
PPN =2 E51E W ARE A8 2 29, UYole 2okl SSE 7Rk AR
7F eAghM e =S Bol 3 Zlo= YT (Meyer, 2000).

HQ1IA B4l S vAE 9%0s SAIRE Fole Hebade wdaEn) sk
oJz} AHjo] (the Survey of Doctorate Recipient) AH5E &85l o]52 E3&dx}
dsl= thete] AT EoF T NUA 5A0] 53] o Fa% 4F 24Ut HHY, oS
TAE FH AT 23, Bolae =2 ¢ dHRdAE Hole AeE ekt
(Stephan et al., 2007).

olfgt S AWslr] sl A F 7HA Jidel &&HJT AA, wiEad
(Matthew effect)9} S5 A&7 (resource effect)7} 1A o]},

oA wlg|ad= AR (Scientometrics) By 31X A8 (Bibliometrics) ] 2
AT A7t AR JAe] =% F wEE &5 gl FFHo] e AddA Akt
I k= AHelM it &, A7AEA Y] AL JIEE Zfo|7t J=Hl oAl 7]

ills
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29| AT A= 7%= BAl, AFAld e FFdo g FA3lEa(cumulative advantage),
ol FH3 Ao APt oS B =S ISl "= Zlolth(Merton; 1968,
1988). olzlgh =glol oJsha, #H3HA AAHde] Jixk= 5519 ArdeMe A-ggit=
Z0Ic}. %, Bet ool wolut shl FUT AIFL /% AL B Sole] A
A= (2 9=ke) W33 7FsAdo] AKCalderini et al,, 2004).

ozl HebAH3l A ool miejETe] gt ARA dEo] EAE JFeAE a1y
T T ot S, Al ATALE e it wde ARle BHAs SUHATIN, o] B
o2 oAl AFAEE oA W 5 AL, olEgt FA N o] FAHETkE Aloltt
(Arora and Gambardella, 1997). webx 7]go] BAo] &L HA3AE ATHEUR A
gste] 7lerts X% A3t 5512 vepdubd, olfg AN 1L =S
AdAlel Zle i e 7hs o] s dElF e AlE (signah 2 ARg-gittd)

E4, AHQ¥&7} (Resource effect)= A7A} £33 4853 AHs o] 7o 2
Ade BAG golAl el mE Foo] 7] whEel o]E ZWle® v ATE IS
T dvhes =gE At o], Aok ATl o AEAYeR dAFEuE AR O
A HA =29 75 =8 7FsAo] Holite Aolr. olo wet, B A w4
M= ZHIATAE 1A 5SS FAIBIAE B, 53] &9 olFel =79 47t SNl
H, I Ax Ho|x|x] ¢k=r} (Breschi et al., 2004; Calderini and Franzoni, 2004;
Markiewicz and Di Minin 2004) 4

2. tANIZ2

thAlE @73 wigels Ak d st distdrroll obddke vinke ol2H ol
Ze gt} vA] ol A Y et et dTell vAE oS vt 2ol 29k

3) AFHE R =] A 7k AT dds B9 FAAd A e B wieladt (compounded Matthew
effecty 2 HYHV|Z 3t} F, =29 o} AZel uet A== 3 893 (scientific excellence) 714
714 A3 (entrepreneurial performance)9te] 35733te AX #H3H doelx o] nfejas} Wl ofzt F oY
< ol2v B viEdyt FEErh(Van Looy, 2004).

S 3R] J9F Al JYes FEE o, & GHelx e FFo] thE JGelre] e M= BHM
#Ao] J= N2 UEe] AZ FxIF FHITHOwen-Smith, 2003y Hol| FEsR= =97} slo|nal=g3
(Hybrid regime)9] =<Jc}, o]fdt =olo] ma®, P& JAo] &5 FAld #ofshz Aol A&7t F2l3t 1t
H85Y (mutual beneficial spill-over effect)Z F&E3}o], A3 F SFo] LA AAlHS] Y= JYGolH gt
2 Ao} B39 ke Bl 34F 9Fe 71 ¢ ok 2ZANE olet AlUR| adE Akste] AR} 8
&3 AT FAPT 7lo =, 1 APt d 73S FAdo] ofHrk(Carayol, 2003)& EAIE ZHeTH

4

=
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2 4 thRosell & Agrawal, 2006), A, 7]Z AT oA & ATFE o]F(shift) F A
A2 B AT FAE DVIHoE HIAKIY. F st tigk dxt diste] At
B0l 712d7l &= dUAY] dFE S8ITE U= Aold ukehd AP A
Fr’d(appropriability) wiEel]l 712 ATl tieir AAl AL wiEstelal sbr] wiEolt),
=R, sty AR 2A slEs & 4 U ok
ATARAREA AA o] W2 AAe A SsisleleEs B¥ol AAT] wEeldt
AR, thske] A2 Akt o]o] kel 2Rt dojd 4 St

olgldt wol= ZEA 0T MY SS&EAgolA A sl B 9 #<
TZ27t AR 2= WellA HIZErh(Dasgupta and David, 1994). o]2fgt =2o= 4t
A ATFAle] Aol tiE dFE Akt AARe] TS Aldlste] sAHoRE
AT FstE o |E F e FEoE oot F, Al F 7HA A FE
sto] tixlEo] AE 4 ot

AR, MFIWEA] (secrecy problem)’oltt, tghe] AFALENA Aol SHAA
7V Sa% AL A7ARY] S0 FEEAY TS §F = WAolt Iy 7

<, 259 FAl g 234 7HAE dlsliof 5] wiel ¥FH R A7Ede] ¥
Me 94 F=th A 7193 35 2 A Aol oA, e AstAtelAl A
Aayte] vlg7l WA s7hA7IE a6l Hal, AE o tiste] dvalse] dT-ERe
FTHHEOE JIRIF R ARStER sk A¥E 9

2000099 e] Arashiolr A7AE tde s 3 ATelxE, distdTAEelAl 7140l
558 ¥ F e TS ARE W F AEE =R2E0e Y 54 A8k A9
ol tigh 5382 7HX¢k 719 7+ A4 el A3 HRE Ffshke Aol AdEE B¢
7} HIg Ao 2 =y ydti(Blumenthal et al,, 1996, 1997).

=A, A e} viebao| ANt EARE, 7|0 tigte] 54 AT Holeld 574 A
E ASIIEE feshe AL oulshe dad(skewing effect)7F AZE 4= e} o]
g =)= 71ge] AR diskadTate] 37146l 7Rk & A7 el 7Hdste] A4l
o] Falol| Fele WFor A7 A At S mXvs Aol FEI

A cwe tiet At ATAlE Ol tigk FEA el 7o) Aol Z12dT =
Lo AABRAE 2t 9om(Cohen and Randazzese, 1997), AFIAY] A&

o

¢

_/,\_9,]- 3T il
e wggo] AbHonE = Aol molAARE A Fodo] HA| A9 2/3&
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25t Blumenthal et al,, 1996).

ol Fe] =02 7E tte| S3&FH ATEF Alolddle E4AQ 7]Al(mechanism)
o thAIZR 71APE BT SAE JFsAds S0 = ok A B, gAY ellA
+ Wigte] A7t S38E Ak wixld B9, Ao o] shEA gl B
the 7193 Aol ke Wike s wskdt 7hsAol 3__1_, ol 7xdMEY 49
ATAAe] IUNE Al S A7AHe] Aite]l F4E 7ol vk v, HAE
9 PFME =Es Bol Ue 97 &Fo] st urEo] 53k Wol Wi, 53] o]
T =29 Fob dol Hold e Ads miEladel AdadE &8st AWE & gt
ool X gh=e] AA| Holg g &83ste] AFHos A= gt

m. 9752y %

N

1254
1. 972

oPFelre] =oE 7Ix=, B A7 A7A Al e S3&Fo] d7EF vX=
FFE HHek=d 24e wrh 613%}5_& FHE= "}ﬂﬁéa" o=k A2
gFo] H3t FFAl(community) GO 2A A5HA AAAIRS owg AXYL B, F,
SEdT &l vXe JFs A

ojwf, AP ATZHE] A7A] AXAAbel| S vXE 84 off Al 7HA] 84AE
gt &, A7k AXALe s mAE 84R B, A7 288 7 e
4 - &4 Ad(resource) R dH|(facility)7} aLej=lofof dfal, =4, AlF A2 oz}
;q};]xg}d-o] ;(]J:ﬂ;QO] ,E_/do 71-‘_—-.1:}_— 7@0 "rgﬂtﬂ— 11]] x]/ﬂo] Ag}\]-ﬂ ].E;glql ul—}doﬂ
S vAE 947 aejEolof s} miRte R AFEE AAF A= d7Ake] i
ARl o] ANAY e glevg AFate] JPEAR] 47 AFAAl FeS H
= YAER 25 agsjof gt

o e Al 7HA] Q4 A7AY] AAE A5H0R S vAEE, o

gt 845 H-sHA| SAlsot E5lE-Eo] skadtel ofwdt IS wXI=Ao gt
AAAR] FA o] 7hssitt. ot o]2g 94AE FEgt vhodst dizjdsel B4 dolHE
Susls Ao HaHow Rt webd B ATdME A WA vt s3] Ao
H|IFo] A & ul, A7t &5% digte] wt A gdeixivhks Aol 2klste] d+4

JIN r&
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o a&diete s ST T oA et A7AL AR s AN B
Foll wel A 9, WMo J1E SRAAL 4TS deuss B8Y 9
o vhAE 920l gAe] ApEAel Sl Qe Pt ois sl AApt
A Aflstatus)ol sl ZA A9Ekn & 5 Yok B Ao dAe] A9l
o 27 JaFE HARE OIS} Uelie] BEAFE el B89

ot e T FARFE et 2k teme ARZRES Srlaka, univis

ks oulsh, majore A3-S Rgt. univel majordE HUIHTE 28381t

model 1 article;, = a; + patent;, + ¢,
model 2 article; = «; + patent, +term;, + €,
model 3 article,;, = a; + patent,;, + term;, +univ, + €,

model 4 article;, = a; + patent;, + term,, +univ, +major; +¢;

ool FARYE thter 2 ATie =TT AT d7A DBE &8st
D8 (panel analysis) & Al=gtt, 3tz EAT 72 DBE &4 dh=ola 4
sHAl 7 A7 M FHY =29 53555 ¥Fshks DBl
AR E8Ee die I Asede g, AAIEAETE FTEE, A
#HESE) o] a3E Adstal FAE ¢ vk ARE Z=th o7lelle A Al 7HA
2lo] glet. pooled estimatione AJAIGS] EAS aLE{shA] ¢ FAEAE onlsto],
IARaARY (fixed effect model) FrFUEaIH) o] SFERES W24 oL AFH9
HE 543 #or uAHAY sl sk WelH, SEAARY (random
effect model)& 4FRFOEad o] 54 FEEES w=al, SHHSFY JAEAVE QL

tha 7HAslar, GLS Walo =z FAs= 7ot

o %

o

2. Ho[EE4

=] = el 55155 tolEE EFsto], U ARMHA 2dshs ARYS
SRS AE TR D7 frdsittar & = Qitkh o] DB =ul sk a7l

5) major(AF) Wl 7 ATHORLRS] ofBA TR AN, B, SJORF, et Fol
AR Aol Yo thERE A



g 7P 33 DBEke e 7HAL QAL 74 A7t AeAew HRE AlE
gtk Aolx Aol FHekke Sl 7HAAL it 53] A7t AeAes Al
o] ARZ 7NFH=E Aol HZoll HAlo] o]FAA] e HolHE 1 AAR A=)
7] olgrke A EARit

olgfgt EAIS arefste], AF/AHAE DBl 581 2070 ti3l0 o]FA d7AE o
oz 2007'd olF ARE YAIF =% dHlolg B SsjulolHE FEdl, ol /E A
TA e Aeste] 1990-2006' 3] HFshs Bt ' wlofE| (unbalanced panel
data)& TFE3t9dct. 5 g dlofel= 48327 Hdigt dist dA7Ake EEska 9low,
= 3 5ltlely o]¢jel] 2%, Ay T NEA EAS T Aol frositt.

olsh= o|FAl Zked dlolefell thdt et Aot 4 AE AR tides
& ), 1990-20061d Tt A7A 1999 HHA e 097 =2o] BAHAL, 0.167H]
S37F AGEIRS & Joh BEAA H2A] 9 HUHE 2Y, SelEde =E
o] A7} Atolell H HxF 2 Ao ettt

o

(&# 1) sl AKX} DBL| 7|=&A(1990-2006'H)

7 B 3 2R A A
i 42567 0.90502 2.192896 0 50
£3] 42567 0.164282 0.904761 0 27

F = qUY] =S BT ¥k, 59s IUYSsE 239

A, AbEoge =7t 56 B ASFH R sk BEd Hinh o
IS Sl 1990 kS Alefshd = 55 2F tiFAH UeS 7158k 9
= & 7 ok ot =229 A7t S50l vl 84 w2 VRS Hola gtk o]
gk dlolEl= = thgtellx] 1990t S0 d7o T243% =122 $.840] de] it
s HoErt, 53] olle 20008 So] A&Aow I o] BAHL Y
= Hof = igtelie 53519 FaAdol Fap i S & 5 3

AT

¢

6) F= ik Fox] A7 Ashdo] gk S dithe EAUdeR A7) S8k, elETlEoR dATH] A4
2070 oisk, oAl AUm< g9l 2070 diEF, M= TLOAY AAWE | o] AR rIFEe R AW Axt 207)
tisto] EZ3HE.



520  wistae] 5ejdgo] AvdEel vA= gl gt AT
_—

16,000 3,000
14,000 »
/- 2,500
12,000
/ 4 2,000
10,000 /
8,000 //. 1,500
6,000
/ 1 1.000
4,000
/ 4 500
2,000 M/

o 1 s s s s s s s s Is)
1990 1991 1992 19931994 1995 1996 1997 1998 1999 2000 2001 20022003 2004 2005 2006

[—=2 = =35

ag 1) g9=28 =2 = # Esie2l 0

+>u

350% 100.00%

.
o A A AN
250% i d

4 60.00%

LA NN
\ RV =Y

150%

4 20.00%

oo |\,
I AV AN .

0% —20.00%

N HHe A F /M aglow ¥AT 5 ek A, APAGY ol B
AN ATAG =R 5 B sl 3 5 =R Sl 3l 9
A DBE $Aa| B 2k, 1990} olF FEF FhlE ATA Sl Flsh @A AT
o] w2 55 A Fel Jeldtin @ 4 glrk A S 19904e] 9269
A FE3) F7hste] 20006l 45769 Skt gk 1919 BE ERFE 19904
0.048%0A 2006 3.15R0 27k Sgsla gk 1919 B Foiee] Agole
19963 5] A% 0015864 20065l 0.628744] Z71e ek,

Uobt HehAlg Bal FAA0R = L Sl Rkl ATApt ek
e AL R U SN Folm 9ee & 5 gk BAO APAREY wE

o o

2 EFAI Aze AR 9L

b




(B 2) 9=8 =2 7|z

521

A= HAEZA piy B HAa Hdl
1990 926 0.048596 0.35231 0 6
1991 1047 0.079274 0.572155 0 10
1992 1181 0.068586 0.452343 0 6
1993 1371 0.05981 0.436556 0 10
1994 1581 0.098672 0.586022 0 12
1995 1768 0.100113 0.514245 0 7
1996 2063 0.119244 0.550402 0 9
1997 2277 0.158103 0.778975 0 18
1998 2536 0.189669 0.779867 0 18
1999 2687 0.273167 1.123017 0 23
2000 2846 0.355587 1.257406 0 27
2001 3002 0.479347 1.439346 0 30
2002 3188 0.714868 1.792483 0 26
2003 3459 0.921943 1.920403 0 33
2004 3834 1.284298 2.314448 0 27
2005 4225 2.08 2.912021 0 50
2006 4576 3157343 3.749615 0 42
(§ 3) gz 12| 7| =S
A= HAEX|5 [T RFHEx) A o)
1990 926 0.00108 0.032862 0 1
1991 1047 0.00382 0.097702 0 3
1992 1181 0.004234 0.076904 0 2
1993 1371 0.005835 0.093408 0 2
1994 1581 0.006958 0.097187 0 2
1995 1768 0.00905 0.116191 0 2
1996 2063 0.015027 0.214117 0 8
1997 2277 0.019324 0.166571 0 3
1998 2536 0.0347 0.301833 0 7
1999 2687 0.04652 0.320081 0 5
2000 2846 0.069571 0.426794 0 8
2001 3002 0.096602 0.548235 0 9
2002 3188 0.12798 0.694183 0 19
2003 3459 0.167679 0.748383 0 11
2004 3834 0.226917 0.925137 0 15
2005 4225 0.347929 1.301818 0 22
2006 4576 0.621504 1.9418 0 27
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1990-20003 th’dez = tiste] /PEATA s S8t =2AtEE
gt JdiAS pooled estimation, random effect model, fixed effect model2 o|F
olxtt. ol Tl oo S3BEI =2ANZF Aol BAl tiF HFH Al
Hel #Ae 45AA Ao A5 5 9l

2A, pooled estimation®] FAAF} RE RoX A7} F£FA] EsFo] dF
F5ol TAFCE frovd A FFE Ve Aes Ueith ot Al 7HA] %
WS BAR RHME A7t o Aol AoE ek

(B 4) pooled estimation?| Z=XZ1}

indep model 1 sig model2 sig model3 sig model4 sig
patent 0.5713 0 0.5636 0 0.5554 0 0.5559 0
term 0.0311 0 0.0341 0 0.0182 0
cons 0.8112 0 0.5435 0 0.5106 0.319 0.5573 0.277
F value 2504.210 963.220 71.920 67.020
Prob)F 0.000 0.000 0.000 0.000
Adj R-squared 0.056 0.064 0.071 0.072
note univ controlled| univ major controlled

) term: AAZRY, univ : o), major + AF

EA4, 3Ea9 %2 (random effect model)S 83t FAAIE, pooled estimation}
ARRE 435 =E5s90t. & 53185 =k AR fovdt FAH<

B A Aoz Uehith ololE BANSE okt mAdL 18 e
was wd o Alge] =) Aol Aew vepit)

7) dEaFARFo] FH/IE Hausman testE F3 =gk A7, FERARYL IX]J(consistency) S ZEA] ¢l
IAEAR 0 oJgt FA o] uighAg Ao UEitoy, F By BT 44398 By



N
(E 5) BEs128(random effect model)2| F£&Znt
indep model 1 sig model2 sig model3 sig model4 sig
patent 0.5519 0 0.4546 0 0.4523 0 0.4533 0
term 0.1249 0 0.1256 0 0.1254 0
cons 1.0385 0 0.2209 0 0.8485 0.342 0.1503 0.872
Wald Chi2 2269.85 6230.58 6370.05 6376.51
prob) chi2 0 0 0 0
note univ controlled|univ major controlled

) term: AZ7RE, univ : A&, major - FE

AR 3G T Y (fixed effect model)S 83+ FAZATNME= Aol Aol FA}
g A3E =S olF Fd 55T Fovdt S8R A9 ST & ok
4 FANMFE 318 Ao Al 271 FEEARFH (random effect model)2] 73-9-
Hoh 4 ¢ F49 £XE 1Ak

(¥ 6 ) fixed effect model?| =XZAn}

indep model 1 sig model2 sig model3 sig model4 sig
patent 0.5528 0 0.3855 0 0.3855 0 0.3855 0
term 0.1666 0 0.1666 0 0.1666 0
cons 0.8142 0 -0.602 0 -0.602 0 -0.602 0
F 1932.69 3994.68 3994.08 3994.68
Prob)F 0 0 0 0
note univ controlled| univ major controlled

) term: AZ7ZE univ : s}, major @ HAF

oPgelitsl o), BsldFon HHs ASKANS owd NS Tt A
At 38 A community) & =S ANPREE TR Pl TiE IR

23, 55135 sedv@Edl A e vAE Aes delith g dvks

12 1>

¢

8) =EAAMo] Yo] = A 'Jual ¥ IAIE 7RItk 71E A3 (Diamond, 1984; Levin and Stephan,
1991yl wg, AZ717ke] vAAg A a9s Hs] fl8l AR AFgeds SHEsE E83tod, v Al
s A3 Ay, 3G THoA E3TEL oH3] =Sl A P vAE AR YERA
b AR AlFEelA FAAQD ofFFo] AU, 22 A7 YR oA 231 I X TEeE
AA=TE =2 753, 9n7t e o= yEeltt



ARl Al G WA 825 BAG AHME ods] GasA ekt
oled F4H qTe YA A HPAT AVE Yt Aag ek 5 A

H A7 Apdelld 5319k = Akl s @Al di 38 dvadet o] 7=
£ agsbr] 93 vlelE (Matthew effec)9t zFETe] 7hsAlo] TR0 &, g
S B3l @ it SS8E =R Aol dAlde AHde ERo
e 3 &3 WAls AN AFY FAA S4B A Bt olg VI
2 3 e e 7hside g e

V. 89 3 FE

po)

M Q7R ol ESBET EEANDE Aloloe 2ghAe) okl tlAA &
a7h BT EAE 5 gk EATNE tAlEe) e tistel dvapt Ssi
B3 ARl AT B9, Aol el SHEA Sy mrke 714t Aol Uk
Wik WEl sAel Fa, ol JlxeirHlge Fash A7ARel ke Adi
S0 APATte] AAe] F4E TS TFsAle]l ARET gk W, uekEe] gl
A EES gol U A7 Fo] BUF wrEe] Sl ol t, 55 oF =¥
o Aol ol P54 vielavtel AYEANE Beate] UBT 5 odrka FAEC

B APE e £E} el Bei5S oleE EHstel, A4 ARA Tdes
9ule) SEAEAT ATALAR DBS Bosto] RN Al 2497

(X}
T =3

)
(
-
W

(resource) % AW|(facility) & wefshar, EA, A% A ok RA AP,
wpAsto s pAle] ML) S5 QEE Fx2 wedc

B, A AR SEeld SSlEEe ShedTEE FRAU G A
Ao Uehdth olefat Aske ATAe] ANl G e 283 A
M= o8] sl ekt oleldt FAA ofRre 4a <hveld AZlE ekl
B3 Ot RERS AT 3 EIAA Aol Esio) =R Akl 344 B

9) oleldt A 25 FAEE ASHALAA] E5BF FPL v Txe} AU ARANULEL
WS ATBE) FTE IR PEE AT W, AEo Ade] FrE AL BA, FA Feolw
Aetg Aol ATBE Fe A PaE BRAEAN, AAAINEES AR A7RE FEL mX
£ x4 JPEe PR 2o dPhssic



ol gk B@A A7axe o] FxE W] Ak wiElEA (Matthew effect)9} A1
ae] 7hsAdo]l 2ot wiEkA g tighellA] 558 =T Atole] #A Y
A AR suel we 44 mn gas Adguege) A4 24 53 3949
w349} ol 722 @ AsEsel deel sFsae o & o

ool Ad=RE AR = distor e S3¥F FARAL 538F 84
sjo} ol Ba ATRES] BASE AR B 4 ook ol s Eoe Ae
a3 resource effect)?} wle|l@d}(Matthew effect) S0 282 AwWst 4= 9o} 12 8
g & e A Adulel we}, AAARH S 288 7 e dYe uet pE &
=GRl A Al argEolof gt

2 A7 AAENY s AR EAAAAY skedTEEel tigk e =5

Aok AR, FA AHdeld =7 AAAY TEdTSEs @Ak HeiMe A
EJJrQ‘r npe atel e vzl ge] Szt & =S, A EALARAS A o,
e HedTRES AN VI AR B4 Bavt Aok Ade) AshgA
& 72 SHUSLA BW 24 3 IERIIT Bt 29 0
B S ATAVL FOLE 01, 2R SR dsisel 8

< Ho} Aslslal o] B3l AAARL 5—}%01?% & sk Sl 71 ?i
FHEH ol Fol Seld PP o5 A3dloh k. e, 4
Q2 B AR] APA|, =E 4T 52
sfok 3.

SA, EATRE WA BN B u SSlBEL sheATRES ek Zo] of
Yot A9Es 52 B3l SR8k 2oz seke 4 qek. wekdl o] AL welshy, o
s} elre] SoiaEel ol HSHe Aeks Aalo]l Aeal, BEHA 59
Qe A s el BAS 24T dast . =2 Sapt Agson Wise
SEpollE B clzel Aushs AT ATl B e
o] Wk,

aEAR, SRl 7

sl

&%

I FEATEFe AAHQ Fibolzks Bl FAl
a7En & A4 L—}"ﬁ g 5385 SedrdE Alele dAE e 43
A7 J9 Z JEAR SAel we} thdeiAl vehdthe HE A= X—Li arefshof gt
olol wie}, /N Wist A A7 FE IS aEste] YEH AEHRIEAEG
© O AEEe AdS 288 5 Ml sk AR ERAS #d AKdsbt vk
sttt o]fl Aol H|Fo] W o] F2 ©AA A7 (exploratory research) 2A%E oulE

oL JE _Ll.z
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